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Statement of Work 
for 

Hu 1ieasuren ► ents Laboratorv and F'ield'Eestin;; 

I'roject TDescriptlon: 

A numbcr oCcritical tcchiiical issues •associated witli H- monitorin ~~ rcnlaincd uni-esolved, includiMk-1 
cstablishl,icnt of suitable NIST-traccable 2ases for elemetltal and osidizecl H ,, , and verification 
OAr'QC' proceciures, techniques, and vcrified performance criteria for sorhent tiap irnonitorillg 
systems. Continucd support to O,aR is rneecied to resolve tlicse technical issues. 

I1ie cieveloprnent of ~ 1ST- traccable 112 (sas Stanclards of kno\vn and accepted concentrations is 
critical to thc inlplelnentation of H- C? ✓ \'Is for rcL ~ uiatory applications and is still l;tr fronl beiil« 
linaliZecl. C'urrentiv aVailahle 11c ,  «as startdards, both elerrterntal and oridi/ed, do not meet tllcse 
rc(Iuiremenis. E-PA is worl:irn ,_! witli ~'IST to identily ancl verify eqtlipment and lechniques suitable 
tl?r estahlishil -i",  \IST traccabilitv. Adtlitional laboratorv and field testina is nceded to dcvelop and 
c\ alulrte canc3idatc approachcs, primarily to detennine their ti -ue concerntrations. but also to support 
\iST's cfaixts to establisli N15T traceabilitv_ This WA will be iuseil to perfort.zi 1<iboratorv anci Iielcl 
tcstin- of various Ti- -as stanclard teclulolo-ies tliat will bc uscd to dcvclop the ncccssary data ancl 
procedures so that N [S 1~Traceabilitti' Protocols caa be devcloped and mUclu available for -  industrV 
I1SC. 

I'hc use of'sorbcnt traps for RM applications has nlatured to the ehternt thal lhcv are now «idc1 -, used. 
lar ~elv dri% ell hv tl -.e relati%_ely 10NV cost of - their use. 'fhis practicalitv ancl low cost makes thelll . 
~ ial)lc tools 1+1r efficicntiv establishing emission inventorics for dcvetopin,r couritries. Howev:,r, tE1e 
<:turrent approacL only rrleasures total H ,, . A spcciating tecluniq;tc v:onld cnable a more 
coniprehcnsivc nleasurenient. it niav be possibie to adapt the existing nretlrod for speciated 
iucasurenients. Tl ~ris ~~~~;~1 «~ ilt be used to perforni laboratorv arnd ;'ield testing of candidate trap 
i:_aterials to dctermi»e iCa viable speciatinu approach can bc dev eloped. 

Reliabie, speciated HL,  measurcnlcnts arc imhortant for mriltiplc emissions charactcrization purposcs. 
Sricll ineasurements are partictllarlv important, rlct irncreasingly complicate(l, izi liivh Pti1 
Cnvironnlcnts 	upstresm oCan SCR or ESP). ilo CEN ,1s equipped with irtertial probes ltave been 
applicd in 'ltesc cri\ ironrnents as well as post pollution coritrol environnrcrnts. I lowcvcr, the cltxality 
of tllcst. n1casurcillcrrts has \ et to be verified. Inclehendcnt techniques such as the FL'V?E method. 
ca;l hc usccl to " crify 	 cluaiitV. tliis \VA will bc trsed to perlo.rm pilot-plant testit.g lo 
cvaluatc <qpproaches for assessing thc c{uality if speciatcd i f ~~ mc.asurcmcnls. 

Considerable inlormation and data rntist bc disscminated to Eacititate and enable implementation of 
the C'/1NILR. Additional supporting data and infornzation must also be docurnentcd in the form of 
f ~.cici test and final reports. 'Zhis 1A'A wil1 be useci to prepar -e a numbcr-  of t.thesc important doc.unicnts. 

~l~his t'v~:=~ is a continuat,on of \l'A (4-039), Co.v}"rd,c~ E~' ~ 'Ocfi G ~3 

Staten3ent of' Worl:: 
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'T':,SEi I. 	Work Plan, Reportin«, i3udget, Anci WA Nlanagement 

The contractor sliall prepare and deliver to the W'A mana__er ( WAlV1) Ei worlc plan and hudgct rcitbin 
15 days of NVA e :̀Tcctivc date. l'he work plan i:uist include a dcscrilrion ofhow the contractor sbali 
acc-onTlish eac11 task.. along with a hrcal:donNin oQ level nFeffor? bv hrofrssional level per tasl:: a 
cost breal:doNvn per tisk, <n1d any undcrlying asswnptions used. The contractor sliall conduct 
acticitics Peccssmv to mana ~,e thc ti~':~ , includin ,~ at lcast ~,~ ccl:l ~~ co:n-munication x% ith the [ ~ I':~ ... 	 ~ 	 _ 

Moo Z. 	arcparation ol'Ncm ,  WA QAI'1' 

"Ile contractor shall preparc and dcliver a ncNti! WA Q_Af'I'. lhe QAPi' shall be develohed accordin ~~ 

to tltc reyairements in Apperndix ;rl to this Stateancnt of 1Vork. Woi -k invoiviag cnvironmerntal dLLta 
sh<.11 not colnmence until the quality asswiance docunlen`aiion h ~:as received of f -iciai approv<.I lrom 
tlie EPA Quality Assurance StaCf. 

rASiC 3. 	̀1'csting of Elg (;as Standards to Support MST '1'raceability 

proccclures_ tcebni(lues, and equipinent (ifneeessary ~ ) shmi1113e ic~.entired, devcloped, znld 
dtmonstr;itcd througl1 laboratory and licld testing tbat tit ~ ill deterniine tlte concctZtrations of N arious, 
toidlrible Q gas standards_ including but not liniited to: contpresscd gas cylinders, vapor pressure 
cicinentai F[ g gas gencrators (Tbermo bl i, Tekran ;>tO, PSA (AMit), mid oxidized (HgCl ; ) gas 
«cnerntors (the 1 iOVACAL HgCh generator, tbe Tekran 33 K HgCI ,  ;enerator and the T hern,o 
I QCl2 generator). The overall objectNe of this task is to develop eclrlipment. procedures, and data 
tLat wili bc lised by N1ST and EPA to dmoiop the necessary ?;'IST Traccahility Protocols forlI(- ,  gas 
standards. 5evera1 sub-tasks hati-e been i(ientificd: 

i) Thc ccntractor shall evaivate each gencmtor ior total and spcciatcci H,t usinl-' standaril 
tecliniyues as well as suitable [Ig monitors. Consideration shall be ghon to cicvcloping .1 
simple, yet reliahle-. total and spec.iating,  laboratory I Io irnoilitor (c.g., "I'herirno Mi m!/SnCl2 
rcactorl capabie ol'accuratelv ev - aluatingtlac oxidized HZ, gas standards. It is anticipat::d that 
t17is work Will involve colrununication «ith rcprescntatices from \tIST to crnsur -e flhat methods 
zire consistent and useful. ( harget dcli\ crablc _lune ;ti, 2009) 

?) Thc cc:ntractar shall conduct comparison tcsting of available Hy, °  gencrators using N [ST's 
bracketing procedure so as to derive the uneert€iinty of speci fic conecntrations for eac.b 
generator. TIZe altilnate voal is to detennine the current level of t_ -ausferred uncertainty 
capablv under laboratory conctitions. "hhe contractor sllall also investigatc issues associate(I 
%vith calibration uncertainty and finalization of the EnA .raceability protocoi, includin ,~ 

preclualification requirenients, variables contributing to runcertainty, ancl clata rcduction 
spreadsLcets_ (Target cielivcrable August 31, 2{}(19) 

3) The conhuctor shall conduct experiments to lurthcr charaeterize the fundamental dif'l'creilccs 
bctm cc11 N1ST traceable solution IigC12 gener;ztors and E-Ig0 gcrncrators. Initially, the 
conh-actor siall consirlcr the use of c<irbon sorbent traps and inultiple analvtical tccl?nic}tucs to 
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characterize this discrcpancy. C,lose coordination with tiIS'h s11a11 he recltuirecl. t . Tar.gct for 
131itial deliverable.Iuly 31, 2009j 

4) Thc contractor shall contrilhutc to the preparation%finzrliiation of thc intcndcci NIST 
traccahili protoculs, 	pi-cparation of data recluction and reporting spi -eadsheets, as 
ie'catitied in writin_r lw the WAM. (Tar-et dcliverable E:ebrltary 25, 2010) 

T;kSX 4. 	Sorbcnt "Crap IZefierence Method Field TestiM.T 

Tlte contractor sliall concluct laboratorv at7d ticld testing to evaLiatc poteritial speciating sorbent 
traps. Specific locus shall be placed on the icvel or performancc achieved wllile conducting tltc 
: ~ ield Rccoverti' Test componcnt of'the R'Vl. Field Reeoverv'l - ests shal] oe conclucted in replicate 
uncler varied conclitiorls with multiple sorhent trap ntaterials arnc shall be iiriiitcd to arnalysis by the 
Thcrnia? Atlrtivsis (Lumex) tec.hrzicluc. `hlhe eontractor shall anticipate travei to at least ? tield test 
sitcs. Scvcral sub-taskti 11avc bcen identified: 

1. 'I'lte contractor shall htirform iaboratory tests to cletennirne the acceptable upper temperature 
ranh-le °.hat spcciate<l traps can he used. Thcsc tests shalI includc approaciles to mitiUatc 
tcm.peraturc ctfccts, including air-coolcil probes. (Tar-ct 5i'3 L,%C)9) 

?. l'hc- contractor shall perforrli proof of concept testino on the MP( RF demonstrating the 
performanct ~ of the air-cooled probes. ('I arget 7i31J09) 

~ . 'Thc contractor sl:all perform tield testing using quad probes, prefcrably in a higlt tcnnperature 
em ironment, to demonstrate tlle speciated aneasurement cluaiit}" t, ~l't:rUet 10,13 1, ~'09) 

T.kSE> >. 	Spcciated Mcasurement Qualitv Testin2 

"; 1tL conlra ~_ tor shafl cievelop and evaluate approaclies suitable lor assessin- ttle speciated Hu 
!neasurerrlunt yuali,y of' AI'T -B's I-I- CE:Vis associated with MiPCRF operations. Approacbes si_rall 
includc as a 	probe floods and dynarni.c spiking tiN -ith cicrncntal aiici oxidizcd hg gas 
standarcis as ~~~ ell as inclependei ~t, reliable elemental I ~I~ r~tcasureittents such as FtI1VIE. (Tarzct 
(i;'iOiO9) 

T'ASK G. 	Otlier Tests as Idcntitied 

l'ltc contractor shall perform adclitiona] tests identitied in writing by the > ✓I'A WnN1. Lsamples o1' 
such tests inclucie, btrt are not limiteci to: characterization of HCVACAL fceti solution stability, 
paramet::rs affecting,  santple f1ow lor diltltion systems, cf'fect oCmoisture otl elemental I1u,  reactivitv. 

FtiSK 7. 	nrali artd f-irnal Rcports 

Sc% eral data reports are reyuired as a function of this \V:'1. Known reports inciude, btrt are not 
limited to: Field Test Reports for tield testino activities, Standard Operating Pr -occdrrres (St)Ps) Ior 
Thcrrnal analvsis bv Lttniea analyzer, the spiking of sorbetlt traps, calculation of' l:icld Spike 
reco\ crics i'()r existinL,  sorbent traps accordin ,:q,  to Ivlctlrod 1S procedures. .A rehort r.icscribinu illc 
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G<<s Star:dard testing is the prilnarv producl. :'izlaiiiation and reportin« reyuirements ior these and 
ne" research cfhrts "iil be requested in writing by t11c 'A'AM. (N1tFltiplc target dates) 

lZcports of' «'ork: 

Thc contractor shall prcpnre awork plan and budgct as ticscribtd in "I'ask 1within I> davs of N4'A 
c-ffectkc date. 1he contractur shall prepare and submit inontlily rcports in accordance VVith thc terirns 
and conditions ul - the contrttct. 

Nc. ~ lth and Sal'ctv Protocols shall be preylrcri and submitteil for ap; roval as reclaired by contlactor. 
:'\ k' f'( ' I), arnd S l t1ol NQ personnc l. 

ATest Plail docunieilting tlie H-r Cias Standard testing sball bc prcpare.d as an addcndanl to thc ne«' 
\'v'A Q: ,\!'P. 

Tlic contractor shall prepare the reports icientified in Task -7 

T11c contrttctor shall .naintain at least wee4:lv conimunications ~vith the WA;V1. !ldditionallv thc 
contractor sha1.1 intbnii the F'O and the tVAN4 in writing "Ten 7504 of the total funds andlor hotirs 
cuntained in tilc worl: plan arc cXpcnded. 



ATTACHMENT #'I 
TD THE STATEIVIENT OF WORK 

NRIVIRI. QA  Requirements and Definitions 

EPA=s Quafity System VlJebsite:  http:llwww.epa.qovlqualityl 

EPA=s Requirements and Guidance Documents: 
http://www.epa.gov/qualitylga  docs.html 

In accordance with EPA Grder 5360.1 A2, conformance to ANSIIASOC E4 must be 
demonstrated by submitting the quality documentation described herein. 'AII quality 
documentation shall be submitted to the Government for review. The Government wiil 
review and return the quality documentation, with comments, and indicate approval or 
disapproval. If the quality documentation is not approved, it must be revised to address 
all comments and shall be resubmitted to the Government for approval. VlJork involving 
environmental data collection, generation, use, or reporting shall not commence untif 
the Government has approved the quality documentation. The QAPP shall be 
submitted to the Government at least thirty (33) days prior to the beginning of any 
environmental data gathering or generation activity in order to allow sufficient time for 
review and revisions to be completed. After the Government has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the 
Government. 

f}Pfinifinnsz- 

Environmental Data - These are any measurements or information that 
describe environmental processes, location, or conditions; ecoiogical or health 
effects and consequences; or the performance of environmental technology. For 
EPA, environmental data include information collected directly firom 
measurements, produced from software and models, and compiled from other 
sources such as data bases or the literature. 

Quality Assurance (QA) - Quality assurance is a system of management 
activities to ensure that a process, item, or service is of the type and quality 
needed by the customer. It deals with setting policy and running an 
administrative system of management controls that cover planning, 
implementation, and review of data collection activities and the use of data in 
decision making. Quality assurance is just one part of a quafity system. 

Quality Assurance Project Plan (QAPP) - A QAPP is 2t docrament that 
describes the necessary quality assurance, quality control, and other technical 
activities that must be implemented to ensure that the results of the work 
performed will satisfy the stated performance criteria. A QAPP documents 
project-specific information. 

Quality Control {QC} - Quality control is a technical function that inciudes all the 
scientific precautions, such as calibrations and duplications, that are needed to 
acquire data of known and adequate quaiity. 
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Quality Management Plan (QMP) -- A QMP is a document that describes an 
organization-slprogram=s quality system in terms of the organizational structure, 
policy and procedures, functional responsibilities of management and staff, lines 
of authority, and required interfaces for those planning, impiementing, 
documenting, and assessing all activities conducted. A QMP documents the 
overall organizationlprogram, and is primarily applicable to multi-year, multi- 
project efforts. An organization-slprogram=s QMP shali address all elements 
listed in the 71Requirements for Quality Management PlansC in Appendix B of the 
NRMRL QMP. 

Quafity System - A quality system is the means by which an organization 
manages its quality aspects in a systematic, organized manner and provides a 
framework for planning, implementing, and assessing work performed by an 
organization and for carrying out required quality assurance and quality control 
actlVltles. 

R-2 - EPA Requirements for Quality Management Plans (EPA/2401B-011002) 
March, 2001,  http:llwww.epa.gov/qualitylqs-docs/r2-final.pdf 

R-5 - EPA Requirements for QA Project Plans (EPAI24OIB-01l003) March, 2001 
http://www. epa.gov/qu  a l itylgs-d o cslr5-f i n a l. pd f 

Substantive Change - Substantive change is any change in an activity that may 
alter the quality of data being used, generated, or gathered. 

❑  NRMRL=s Quafity System Specifications: 

(I ) a description of the organization--s Quality System (QS) and information 
regarding how this QS is documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 

(3) delineation of the authority and responsibilities of the QA function; 

(4) the background and experience of the QA personnel who wilt be assigned to 
the project; and 

(5) the organization-s general approach for accomplishing the QA specifications 
in the SOW. 

Category Level Desiqnations ( determines the lerrel of QA reguiired): 

❑ 	Category I Project - applicable to studies performed to generate data used for 
enforcement activities, litigation, or research project involving human subjects_ 
The QAPP shall address all elements listed in R-5. 

-: 	 Category ll Project - applicable to studies performed to generate data used in 
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support of the development of environmental regulations or standards. The 
QAPP shalf address alt elements listed in R-5. 

71 	Category III Project - applicable to projects involving applied research or 
technology evaluations. The QAPP shall address the applicable sections of R- 
5, as outlined in the NRMRL QAPP requirements for the specific project type 
(see below). 

7C_ 	Category IV Project - applicable to projects involving basic research or 
preliminary data. gathering activities. The QAPP shall address the appiicable 
sections of R-5, as outlined in the NRMRL QAPP requirements for the specific 
project type (see below). 

_Guidance for QAPPs by Proiect Type (described in more detail on subseguent  
a es): 

These outlines of NRMRL QAPP Requirements for various project types, from 
Appendix B of the NRMRL. QMP (except where otherwise noted), are condensed from 
typicaEly applicable sections of R-5 (EPA Requirements for QA Project Pians) and are 
intended to serve as a starting point when preparing a QAPP. These lists and their 
format may not €it every research scenario, and QAPPs must conform to applicable 
sections of R-5 in a way that fully describes the research plan and appropriate QA and 
QC measures to ensure that the data are of adequate quality and cluantity to fit their 
intended purpose. 

u 	Applied Research Project - pertains to a study performed to generate data to 
demonstrate the performance of accepted processes or technologies under 
defined conditions. These studies are often pilot- or field-scale. Additional 
guidance is given in 7\QAPP Requirements for Applied Research Projects ~ . 

r, 	Basic Research Project - pertains to a study perFormed to generate data used 
to evaluate unproven theories, processes, or technologies. These studies are 
often bench-scale. Additional guidance is given in AQAPP Requirements for 
Basic Research Projects,?. 

L 	Design, Construction, andlor Operation of Environmental Technology 
Project - pertains to engineering projects involving environmental technologies, 
an alf incfusive term used to describe pQllution control devices and systems, 
waste treatment processes and storage facilities, and site remediation 
technologies and their components that may be utilized to remove pollutants or 
contaminants from or prevent them from entering the environment. 
Comprehensive guidance can be found in the EPA Quality System document 
AGuidance on Quality Assurance for Environmental Technology ❑ esign, 
Construction, and ❑perationC~ 	G-11, at 
http:llwww.epa.govlguaiitylgs-docslg'f 'f -final--05. pdf . 

X 	1Vlethod ❑ evelopment Project - pertains to situations where there is no existing 
standard method, or a standard method needs to be significantly modified for a 
specifc application. Additional guidance is given in 7\QAPP Requirements for 

!lE.tacElnlent K1 to ihe 5taierrient of Wnr[c 	 f'aee 3 nf 6 	 htethod I]evclopneril 



Method Development Projects(a 

IVlodel Development Project - includes a11 types of mathematical models 
including static, dynamic, deterministic, stochastic, mechanistic, empirical, etc. 
Additional guidance is given in T,Guidance for QuaIity Assurance Project Plans 
for Modefinglc G-51VI,  http:llwww :e2a_clovlgualitylqs-docslg5m-final.pdf . 
Abbreviated guidance is provided in AQAPP Requirements for Research Model 
Devefopment and Application Projects@. 

L-J 	Sampling and Analysi:s Project - pertains to the collection and anaiysis of 
sampfes with no objectives other than to provide characterization or monitoring 
infarmation. Additional guidance is given in AQAPP Requirements for Sampling 
and Analysis Projects 2g . 

Li 	Secondary Data Project - pertains to environmentaf data collected from other 
sources, by or for EPA, that are used for purposes other than those originally 
intended. Sources may include: literature, industry surveys, compilations from 
computerized databases and informatron systems, and computerized or 
mathematical models of environmental processes. Additional guidance is given 
in ~'\QAPP Requirements for 5econdary Data Projects@. 
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QAPP REQLJIREIUIENTS FOR IUIETHOD DEVELOPIVIENT PROJECTS 

A method development project is typically needed in situations for which there exists no 
standard or known method, or when an existing method needs to be modified to meet a 
project-specific need. The folfowing requirements shouId be addressed as applicable. 

SECTION 1.0, BACKGROUND 

A description of the situation that requires the generat#on of a new or modified method 
shall be clearly stated. Why are we doing fhis? 

SECTION 2.0, SCOPE AND APPLlCATION 

The scope and appfication of the method shall be clearly stated. Specifically, to what 
matrices, conditions, efc., will this method apply for this project? V11hat detection limits 
andlor practical quantitation limits are needed? How is this method intended to be used 
in the future (e.g., research only, potential regulatory usage, efc.)? 

SECTION 3.0, PROJECT aRGANIZATION 

Responsibilities of all project participants shall be identified, meaning that icey 
personnel and their organizations shall be identified, along with the designation of 
responsibilities for planning, coordination, sample coIlection, measurements (r.e., 
analytical, physical, and process), data reduction, data validation (independent of data 
generation), data anafysis, report preparation, and quality assurance. 

SECTfON 4.0, EXPERfIVIENTAL APPROACH INCLL]DING SAIVIPLING AND 
ANALYTICAL SPECIFICATIONS 

	

4.1 	A description of the test(s) to be conducted in order to support the development 
of the method shall be included. AII known or preestablished test conditions and 
variables shall be provided. 

	

4.2 	All pianned measurements (i.e., analytical [chemical, microbiological, assays, 
etc.], physicai, and process) shall be identified, and project-specific target 
analytes shall be listed. 

	

4.3 	Any known restrictionslspecifications fQr sampling (e.g., collecting soil samples 
from a site or water samples from a port, etc.) or subsampling (e.g., mixing 
sample before taking subsampEe for analysis, etc.) shall be documented, Include 
specifications for: type and size of sample containers; amount of sample needed 
for preparation and analysis; preservation; holding times; representativeness; 
compositing; QC samples; etc. 

4.4 	The type of instrumentation that will be used and any required instrument 
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conditions shall be documented. Include a discussion of calibration and 
calibration verification including frequency, acceptance criteria, and correcttve 
action to be taken if acceptance criteria are not met. 

SECTfON 5.0, QAJQC CHECKS 

Any planned QC checks and criteria that must be met for the method to be considered 
successful shall be specified. OC checks may include spikes, repficates, blanks, 
controls, surrogates, etc. 

Note: For chemical methods, quality control procedures to determine the precision, 
accuracy, and method detection limit should be described. For microbiological 
methods, positive and negative control procedures should be described. 

SECTION 6.0, IVIETHOD VERIFICATfON 

The tests that will be used to verify the method=s performance once it--s been 
developed shall be specified. 

SECTION 7.0, REPORT 

The report for a successful method development project wiil be a method written in a 
format appropriate for the application e.g., SW-846 for RCRA applications, Standard 
Methods for bacteria in drinking water, a SOP for a specific application (with supporting 
method perFormance data appended), etc. 

SECTION 8.0, REFERENCES 

References shall be provided eitner in the body of the text as footnotes or in a separate 
section. 
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